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(54) APD BIAS VOLTAGE CONTROL CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an APD(Avalanche Photo Diode) bias voltage L_ 
control circuit that can combine an optical reception module and an APD bias voltage control 
section in a general purpose way, downsize the optical reception module by externally mounting 
the APD bias voltage control section and commonly structure the PIN element optical reception 
module. 

SOLUTION: The optical reception section 60 that receives an optical signal input, converts it 
into an electric signal and outputs output data and the APD bias circuit control section 70 that 
provides an optimum bias voltage to an APD of the optical reception section 60 are separately 
configured, and the APD bias voltage control section 70 consists of a DC voltage source 71 
that can control its output voltage, a variable resistor 10 for controlling a bias voltage that is 
connected to the DC voltage source 71 and the resistance of which is varied with an external 
signal, and a CPU 72 that conducts various controls. 



LEGAL STATUS 

[Date of request for examination] 19.12.2003 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 3785035 

[Date of registration] 24.03.2006 

[Number of appeal against examiner s decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



file://C:¥Documents%20and%20Settings¥sugitani¥Local%20Settings¥Temp¥compre... 2007/04/09 



(19)0*BM*fW (JP) (12) ^ |g 4^ $g (A) 



#^2002 -84235 
(P2002-84235A) 

(43)i>IH 0 *ff&U¥ 3 822 B (2002. 3. 22) 



(51) IntCl. 7 

H 0 4 B 10/14 
10/06 
10/04 

H01L 31/107 
31/10 



F I 

H 0 3 F 3/08 

H 0 4 B 9/00 

H0 1L 31/10 



S 
B 
G 



?-73-r(##) 
5F049 
5 J 0 9 2 
5K0 0 2 



aSEBf* 8f:&B<Dgc3 OL (± 10 H) a»M^«g< 



(21)ftiig#^ 


!f$S2000-271 125( P2000-271 125) 


(71) A 


000005223 












¥^12^9^7 H(2000. 9.7) 












1^ 






(72)58Hi# 


^jg 






















(72)589i# 










#^;i|{R;i|«rUrt>KK±/jNEatf 4TS 1 # 














(74)«SA 


100085187 








#3± #S (^1«) 











(54) APD/^TX«ffi®IWimf» 



(57) [««)] 

[RH] **WI*A P D/^ ^xmEE^JffilSKfc^ 
iFLfflM^M^+?^pTtet?. APD/\V7X1E«» 

6 0(DAP D|cg®&/W7*mi££^*£APD/W 

1 i % ttRlt3fc*EE3[7 i *»« 
pJ^ffifiiR 1 Oi:, *SilHJW*frtt5 CP U 7 2 fcj^fe 



71 



Opt 1n- 



CPU 



Tapd 



62- 



'70 APD/WTX 



-72 



Vb.T 



61 



-60 

■►DATA 
► CLOCK 



(2) 



»BB20D2-084235 



[4#IM*#<7>ttffl] 
h £V -fr— K (APb) ©/W77tES«»t4A 

ua-r*#a«»£. 
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^[e]S&;Wf2/£2;fV AP D 1 6frZ>&&£tl&ftmm>< 
-JZttiiZ&^iZ-t&ZktfT-ZZo 

[0014] l^l^a^. da)*5t*. mxmms* 

[0 0 15] *^xt"Cfi. 0 7 [cjfv-f £5(^ K3KSJE 

as 5 1 ^APD^v-KPeiiz/^rxmiEej^ffifeiRi 
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sw^fty* APDa>Ha»*if«*ft^±i:*. 
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* 0 (a) (b) I* (a) (D;Mt|9f:{S 

«colt*B*st- r i a>«taffl*</h* < 
»«u^;uf*5fi-ea)M36<+»iz/h$ < ft&fti*fc«>* i 
apd*««f««iB»5 2(DA*«S(Ea)»S**ffl[*ax. 

«r«««»5 2a>a*i-a»^bA^i:«. ftfc* 07 20 

««ai[»flf«ic < k y **«&*<#**. 
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X«iE«HHI»-Cft*. ^SflSJe Ot APD/U7X1 

[0 0 2 9] APD/t^7X«IEffl»»7 OlCfclvC* 

7 1 fi-t©ffl*«HE*MWRrttait3it«ffa. r 1 of* 

Ktt3SW£Si7 1 lc»«*4x. y*0)*ta 
»4^« 7XtE*»HWK*ft OUT, m 
ICpTggatAi:l>5) , 7 2li#i|i|»tffft5cPUTf 
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ffl;EJt<t -*-£>B*CD A P D CD 3? U*< <7 3*0 ^VElcS*^ 
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*B«*^i-^i A P D/W7X1E«»»7 

o^a>iafflMftia^*3b^nrffi-t?. apd/Wt^i 

lE*«ai7 0<D*M*lf|:z«fc*#S«»6 OOVhSHb. 3E 
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-5APD/\V7XlEiW^J{litl.-i:/)<t'# 

*o 
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B»MI=*»**t*fc»* 3teS«»6 0£APD/W7' 
X«BEiMWW7 0<Dff*<D»^**3lt*<^ffil-ftys £ 
fcAPD(D^U*£«I£a>fi®]Wftl*?>-3#* SltWte 
dfctLT. 3feSma5 6 0^^1>5lCll^-r*C^:ft<. s 

aftSE«»tt*»*ct*«-e**. 
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ai6of*. m&'<*7*mi£ftmm*i&tetjin i o<tts 

^*tl*APDt. APD(D^U^^^>lEl(l:f 

a>ssi*te-r— i frsMaitsJi**^ <t. apd<djhb 

©»B*ttaj-r*5ftS-fe>1*-£. BlHEAPDlc*±Lfc 
m^fl#^iiter*ii*SSi:. »i«B»<Dai*^6T- 

[0 0 3 4] C(Dcfe5l-«fit-r*ll*. /U7XlE«i 

lc#SftJBB;flI*Tr— * Tfc -*-c&B$(7):? U>f £2*0 >m 

EVb^CPU72 l:4x^> C <h^t^, APDC&/W 
7X*ffit*»wR3£-r*-t3&<-C#*. 
[ O 0 3 5 ] ( 3 ) 3 KtM>*iWl** WKSffi-fe 
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f-^jAPDl^gl^9L, ca>«fc*a«»A^ 
£ /£ A P D 0) 3^ l> >f 0 9 O > lEt t -t 03 
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PD/W7X1E01EII, si//<^rx®ff»l^ifflpi 
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[0 0 3 6] CCDcfc 5 l^mtfL? til*. SSt^jAP 
D^bHLTiSMLT4i. APDfTSJSl:ftlL, -t 
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»***vTl**APD©«SHMB (a*ttttr* Zf\s4 
^^>lEVb) CshfeaflEWttrt:? 
U-<^^0>BBEV bli. CPU7 2l:4x.bWo - 
;agt^t6 2lt APDO;^STapd^«ltt5LT 
CPU7 2lc£x.&. 

[0051] >=E'j6i ^&ta***i*aK4#ttr, -2 

U^^W>1EV b <t AP DCDJBHSftTapdSait 
CPU7 2A«*3BttVddO)«Etti. RTfltSStR 1 
oa>*tt««j|:fiU B9tms«l»A*vdd Con 

t . TX«JEW«I«tS»S«-»R 10 ContS 
HALT. UN1BE* 7 1 b. WJe«SiR1 0<Bjgfctfi& 

[0052] Cl(Dtt* % CPU72(i, JBHaft£*a> 

OTMfctty. froa*fl6Ml::»LT*Jftt»Mtf-ft 
itt*J:5l3*i«**ifc*Ettrcita*ffi*7 1 
U E^i^aitU^Wtifi-eMirVapdj&^sattt* 
*3«:»tt«l=WflE*«R1 OtttEt*OT, 
■»6 OtAPD/WrxWEISMM^ 0£<DilU8Mfcffi 
^**7-&*<oTffiT?, APD/<-<TXmiE*JWa5 7 oo^n 
(tltfCcfciftafi^i^i— MKteP I NI 

T-*a«^ V zl — ;KD«UftO)*iift 3b< njftfe iftiAPD 

[0053] ±jfc<Dmm<D!&&mi*\ts 
moEvb. APDosgTapd, 2C0m^I 

t a % KX*EE*M«A«vdd c o n t . pm&fiiftJ 

»I#R1 O Contlt 5 s -f y$jH7?fcott cfc 
<. *felEtt©J:3«i:7tPyil'C*ott<fc^. 
[0 0 5 4] ±a><7)y ^"J 61(iEEPROM"C 

fcct^ F L AS H^^'J T?fcottcfct> 0 ± 



SMh7>vX^ (FET) tfcott^l^ 
[0 0 5 5] fflJS-b>-»6 2liy-r^— KT?fto 

PD/WTX«ffi1MWffl*ttf8l-r*Zi:lzJ:y. Sfcatl 
=E*J^— )\,b. ap D/WT^lEMBBiOillfflMft 

*^*#3-fr*<Rrfticay. apd/<ytx«e»jw»o> 

Micftp i NSRT-'afcan^ya.— ;ut<z>«a<D*ia 

APDa>^u-r*4f^>*ffio)«aitf&o*. astttt 
iw»Lritsit*fl£a*«*. aft*«-r*«it-ear<. 

/W7XlE«»»fttOL^'t,, fl4K:]Sfttt£K£ 

[0 0 5 6] MtED eB/<-f7^at«fciJ7/< 
7>i/x7+ h^t-K (APD) a>/W7X«EE£ 

WW-t"4APD/W7 r x*jEiM»EiBi-fe^r. 

20 A*taitr. mJMH»i=itau wa^-**!*** 
«#a«»fc* »*a«»©APDiz«3itt/^7xa 

Et#it*APD/WT^«E*l»«PA:t3PI^I=«« 
U MIBAPD/<-<T^miI*Jmiffl5f4. -£tf>m2jmiE£ 

MfPRr*4:dDraE*&. TOEitami3Eai=»«**t. 
n»«#^«fey*a>«fttt^fle*4i*/<^7'xaEiM 

S*u SdsEcpuii. *a«»a»^ «jfctBl»**tr^ 
tfrtt * APD/W 7X*EEW»IH 

[0057] (ft ib 2 ) meftaitfiu** mnE/^-f r 

x«EEiM»fflprjE»tfi:^tt«**i*APDi:. apdo 
^U^^y^vWEEfilt-tcDaftWttT-^^EWStt 

6>^'ji, APD©Hffla)a**aaj-r*as-b>* 

«EAPD|c«±Lfc«ft«#t*«-r**«» 

40 «© A P D/ W 7XmBE©J^ll5]»o 

[0 0 5 8] (ME 3) «TEaa-b>-y-|*. APD<b 

epcocpuii, za>aa»iBf": ^^APD^aaic 
-f^y^vaiEai-toDaflEWtt^-***!^ *a<t 

fit. &T//^^rxaE«jfBfflpr««tn:a)«fittt*jrdi 
u z*t&a>«tizitstt«ffia. /UT*ni£ftmm*i& 

ffiK * M * c * k + * ft E 2 Ett<0 A P D / \* 

50 -rrxmEE*j^iHi»o 
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[0 0 5 9] (*tE4) «HB**«»t APD/WT 
^ yiEtt*14-fcAPDa)^U-f ^y^>«EE«li: 

4 - 1 *W« t f *ftE 1 E«tf> A P D/W TXmEE^J 



[0060] (f*E5) APD(D^U-r^^O>mii 

4 (7){5I^fzEtt<D A P D/<-f 7XtEi« IU»o 
[00 6 1] 

J2lTa>»»3&<»6*i*. 20 

n ftSflr«a>«ita)Mafb«^tt t«APD/w 

[0 0 6 2] *fr. APD/W7XWI£lM»ffll** 
MWS*l*fc*K ft««»£APD/<*7X«Effl»» 

<D&M<DlRfr&t>i£tf*!ttettV + jfcAPDo^^ 
^«BEa>fflsij»ttii&-3*. aawttizauT. stsfi 

[0063] (2) tk#.ta2imo>fzw\z&ti\t % tU 

[0 0 6 4] (3) »*«3E«0)^l3j;*UlS. aS 
*>**APDfr&»LTR«LT*i* APDlT-iSg 
IC&SU ^B|G)^U^^^>lEVb^b, CP 
UttAPD<D/W7X«E*ftiiifC»S-r«Ci:36<-C* 
4„ 40 

[0 0 6 5] Ctt&BJKfc^T. ^tf^^UEttSF-frfc 

a p Do^u-f ^ #o >mi£fiii: -taaaewtT— * 



ajK^^-tucfeiAPD^ajscDfiWi-x— 

fil^di^L. — APD/^-f7X«JE#lW»T?I±. - 

©«icitsR«E«*e«wf=«iwr*ii<. apd©/w 

[0066] CflDJBWIZjS^r. APD03fU^ 

WftttftfV y*;u«*-c***3ic«r*Ltf. 
C P u itch & f 5* ;HI*i:I^L^t A P D(D/ W 
7XlE«HtR3et4-itf-C*«. 

[0 0 6 7] Z<7)efc?l^ *SBKIwcfc*Lf*. SSIItv 
ol— ;u<b AP D/^7X«Et»J»ffl^0)3lfflMtt«a^* 

V i— ;UG)«ifc<Z)ftii^ tf^Ifil £ ft £ A P D / U 7X 

[BBanwftKn] 

[01] *«Wa>M:7P?*BlT**. 

[12] *ft^<z>mi o>**<D»iM(i**-r^p^^H 
[S3] **w<D*2 0)*«6a)^«8«**-r^p^^ia 
[14] ^ftno)m3a)Mto»nA^-r^p^9B 

-cfe*. 

[0 5] Jfft*MBfi£Aaff&n-cfe«. 

[06] FULL AGC^5t<7)ffi^:lI|-Cfc4o 

[Hi7] sa/\V7x^<D««:iat-fc4o 

[0 8] Pi n- I apd<fttt<D— ©I^7F-r0-ete4o 

[®9] xsnessia)^&0i$^tB7ft«. 

[010] Pi n -VapdiftteCD— ^J^jF*r0T?fc^o 
[011] Pi n -M^ttO)-^]^7F-r01?fc4 o 

[WOBW 

6 0 SteSfiffl 

6 1 > U 

7 0 APD/^7XlESI»ai 

7 1 ESfEBBEIB 

7 2 CPU 

R 1 0 /W7XlEWgffi (RT««tn:) 
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[01] 




CPU 



Tapd 



Opt In- 



62— S*fe>* 



'TO APD/CfTA 



Vb.T 



IT 



-60 

♦ DATA 
—CLOCK 



[02] 



70 APD/Vf7X 



Opt lnc=> 



60 ftftftfi 




[03] 



60 



Opt lnc=^> 




[04] 



71 



ItMEESB 



Vdd Cont 



APD/W7^tEMWP 



Vdd 



Opt lnC^> 




60 



J2 | ^Jt 



Tapd 



T^ r I 



DATA 
CLOCK 



[05] 



[06] 



FULL AGCtf^tDtE&H 



[07] 



-51 



"APO 52 




a»tg«t>Ro 



54 



— s4JATA 
—•►CLOCK 
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[I§]1 O] [011] 




(a) <a> 



2_ 
1. 

1. 

fi: 
li: 

o. 
o. 

0. 



0 
8 
6 
4 
2 
0 
8 
6 
4 
2 
0 
-10 



1-6 
Pbsx 

PinCdBn] 



-2 



1.50 
1.45 

g 1.30 
£ 1.25 
»• 1.20 
1.15 
1.10 
1.05 
O 



-10 



-6 
Pmax 

PintdBm] 
(»*> 
Cb) 



(51) Int. CI. 7 

H O 3 F 3/08 



■me* 



T-73-K (•*) 
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5F049 MA04 MA07 NA19 NA20 UA04 

UA11 UA16 UA20 
5J092 AA01 AA56 CA02 CA81 CA92 

FA10 HA19 HA25 HA26 HA29 

HA43 HA44 KA12 KA34 TA01 

TA02 UL03 
5K002 BA15 CA11 CA18 



